The purpose of this study is to contribute to knowledge about leader-based workplace health interventions by investigating changes in psychosocial working conditions and health in Norwegian and Swedish small-scale enterprises (SSEs). The study also aims to investigate whether there are differences between position, and countries. In total, 30 leaders and 149 co- 
Introduction
Small-scale enterprises (SSEs) are often considered to have limited economic and personal resources and a lack of knowledge about how to carry out workplace health interventions (Huuskonen, 2002; Wilson, Dejoy, Jorgensen & Crump, 1999; Vinberg, 2008) . In addition, such enterprises have limited organizational mechanisms for communication and insufficient in-house resources for workplace health issues, and a perceived lack of evidence regarding the benefits of workplace interventions may discourage their efforts (Griffin, Hall, & Watson, 2005) . In view of the above circumstances, it is likely that SSEs need outside support to implement workplace health interventions. Therefore, it is noteworthy that this enterprise group has a lower degree of access to resources such as occupational health services (OHS) .
However, researchers also note that SSEs have an advantageous context for promoting health due to their unique social, organizational and environmental attributes (Meggeneder, 2007) .
They have fewer people to accommodate, lower administrative costs and higher rates of coworker participation in change processes (Stokols, McMahan, & & Philips, 2001 ).
Additionally, Jensen (2001) noted that the level of leader and co-worker competence in SSEs is usually sufficient to effectively improve the work environment and cooperate with external resources. Researchers from the workplace health promotion area (Bjørnstad, 2013; Stokols et al., 2001 ) have made similar positive observations about change in such organizations by highlighting that small firms are employee-dependent and that employee participation is often better than in larger companies. The European Network for Workplace Health Promotion (ENWHP, 2001) has declared that small enterprises have a unique influence on co-workers' health because of the immediate control a small company owner can have over working conditions, the family atmosphere that is common to small and micro-enterprises, and the greater individual responsibility and simpler organizational structure in such organizations.
The Network proposed that any work concerning health in small companies should integrate the topic into daily managerial practices by involving all employees in decision-making processes, ensuring a good working atmosphere, recognizing and rewarding good performance, and monitoring improvements -especially those related to the work organization. These propositions are in line with approaches such as 'Disability Management' (Westmorland & Buys, 2002) and 'Workplace Health Management' (Shain & Kramer, 2004) , which note the importance of combining individual and organizational measures with a broader perspective for managing health.
In SSEs, the leaders have a primary role in how well occupational health issues are addressed by the organization (Mattson, 2015) . Additionally, research shows that leader behaviours and their own well-being is related to their co-workers' level of stress and well-being (Nyberg, Bernin, & Theorell, 2005; Skakon, Nielsen, Borg, & Guzman, 2010) . Therefore, a focus in recent years has been on developing leader-based workplace health interventions, and there is support for the effectiveness of such interventions on co-workers' health (Kelloway & Barling, 2010) . One example is a Swedish study of an insurance company where the leaders held meetings that included education about workplace health issues during the second week of each month over one year (Theorell, Emdad, Arnetz, & Weingarten, 2001 ). Compared to a control group of leaders in the same company, leaders and co-workers in the intervention group showed significantly improved biological stress measures and rated their opportunities to influence their work situation higher after the intervention period. According to the researchers, the important factors that led to the successful results included that the meetings were obligatory, they took place at the workplace over a long time period, and the leaders were able to support each other because they came from the same organization (ibid.).
Another example is an art-based intervention where the leaders held 12 meetings over 10 months that consisted of lectures and discussions about leadership issues (Romanowska et al., 2010) . Compared to leaders in the conventional group, leaders in the art-based group showed significant improvement in stress resilience, agreeableness and leadership behaviour as evaluated by their subordinates (ibid.).
Although research on SSEs has been a rapidly growing specialty over the past decade in Scandinavia and many other countries (Curran & Blackburn, 2001; Davidsson, 2016) , there are still few studies of workplace health issues and leadership in SSEs, particularly with regard to workplace health interventions (Moser & Karlqvist, 2004; Witt, Olsen, & Ablah, 2013) . Most of the studies have examined leaders in larger organizations, but the circumstances may be different in SSEs. For example, being a leader in an SSE often involves long and irregular working hours (Gunnarsson, Andersson, & Josephson, 2011) , high levels of pressure on the leaders' time and great work demands (Nordenmark, Vinberg, & Strandh, 2012) . It is also remarkable that few workplace health intervention studies have used a longitudinal approach on leaders' and coworkers working life in general (Källestål et al., 2004; Torp, Eklund, & Thorpenberg, 2011) and with a specific focus on small enterprises (Griffin et al., 2005; Lindstrom, Schrey, Ahonen, & Kaleva, 2000) .
The perspectives described above constitute the basis for this study, which is to contribute to knowledge about leader-based workplace health interventions in small-scale enterprises by examining changes in leaders and co-workers' self-rated health and psychosocial working conditions. The following research questions are addressed:
1. What effects with regard to leaders and co-workers' psychosocial working conditions and health can be observed after two different workplace health interventions have been carried out?
2. To what extent do group (intervention -reference), position (leader -co-worker), and country (Norway -Sweden) interact with psychosocial working conditions and health?
Materials and methods

Participants and procedure
The longitudinal panel data presented here is part of a research and development project focusing on leader-based workplace health interventions in Norwegian and Swedish small-scale enterprises. The enterprises were recruited by two occupational health services in Norway and Sweden. The enterprises agreed to participate in a workplace health intervention project in SSEs. One selection criterion was that they were enterprises with less than 20 employees representing different sectors. Further criteria were that the enterprises employed both genders and that they were located in rural areas (comparable geographic regions). In the study, 9
Norwegian (n = 64) and 10 Swedish (n = 39) SSEs participated in two intervention groups, and 6 Norwegian (n = 46) and 9 Swedish (n = 30) SSEs were recruited as reference groups. In total, 259 co-workers and leaders answered three questionnaires before the interventions (May 2014).
Due to sick leave, permission, parental leave and job changes, 179 individuals (149 co-workers, 30 leaders; response rate 69%) answered the same questionnaires after the performed interventions (May 2015) . The sample consisted only of those individuals who had been working in the enterprises during the study period and who completed the questionnaires at both measuring points. This selection made it possible to compare the results for the same individuals before and after the interventions. Written informed consent was obtained from each of the study participants in accordance with the Helsinki Declaration. The study was approved by the Regional Committee for Ethics (dnr 2014 -28-31 M) .
Workplace health interventions
Two workplace health intervention models were carried out in the participating SSEs, including one Norwegian and one Swedish model. Both models were led by advisory personnel from the occupational health services, which are private establishments that provide services regarding health, vocational rehabilitation, and leader development and working environment issues. One goal of the project was to develop and implement models and methods for improving health and psychosocial working conditions for this enterprise group.
Both models mainly focused on leadership competence with regard to health and psychosocial working conditions, but they also included individual-based components related to rehabilitation, lifestyle and physical activity. Thus, the interventions can be described as multi-component interventions in accordance with the European Network for Workplace Health Promotion (ENWHP, 2007) . The models consisted of investigations, networking meetings and leadership support and were quite similar, although there were some differences ( Figure 1 ). Differences were that the Norwegian model consisted of investigations and education activities for both leaders and co-workers, while the Swedish model were more focused on the leaders working conditions. Other differences were that the Swedish model Research Centre using the same methods as in the first phase. These results were presented by the OHS personnel at visits to each enterprise together with proposals for further improvements in health and the psychosocial working environment.
In the six reference enterprises, the leaders also completed before and after physical fitness tests, including body composition, a cycle ergometer test and measures of strength. The coworkers in the reference enterprises did not participate in the project. The Swedish intervention model was also carried out by advisors from a private establishment offering occupational health services aimed at leaders of the 10 intervention enterprises, while the 9 reference enterprises did not receive any intervention at this point. As in the Norwegian model, leaders in both the intervention and reference groups completed fitness tests, including body composition, a cycle ergometer test and measures of strength. These tests were also repeated at the end of the intervention period for both leader groups. These tests were carried out by personnel from the Swedish Winter Sports Research Centre, Mid Sweden University, which gave the leaders both group and individual test results. The Swedish intervention leaders also received basic medical examinations and a one-hour health talk with an occupational health nurse about how to improve their lifestyle and physical activity. In this first phase, consultants from the OHS also conducted investigations of occupational health and safety systems and working conditions through visits to each enterprise. These results were summarized and presented to each company. The leaders also had a meeting with an OHS psychologist that included discussions about their leadership and their own working conditions.
In the second phase, all of the leaders from the intervention group were invited to networking meetings/educational sessions for a period of approximately one year. In total, 8 meetings lasting 3-3.5 hours each were conducted, and they included issues related to the leaders' work-life balance, health-promoting leadership, and psychosocial working conditions with regard to how to solve conflicts and provide feedback to co-workers. The meetings also focused on techniques to help improve leadership, working conditions and the promotion of health at the workplaces. The presence of the leaders at these meetings varied: some leaders participated in all 8 meetings and some in only 3 meetings. In the third phase, individual support from OHS personnel was provided through dialogues in physical meetings and/or by telephone concerning health issues, psychosocial working conditions and leadership behaviour. As in the Norwegian model, a newsletter about the activities involved in the project was provided to the participating enterprises.
The fourth phase consisted of follow-up measures by the OHS unit and the Swedish Winter Sports Research Centre using the same methods as in the first phase. At the end of the intervention period, the intervention leaders received a follow-up examination and a discussion with an occupational health nurse. The intervention ended with a report where the involved leaders provided an evaluation of the programme conducted by the OHS advisors.
Questionnaire content and indices
In this study, we used three validated questionnaires for measuring psychosocial working conditions and health outcomes: The Nordic Questionnaire on Positive Organizational Psychology (N-POP), the Work Experience Measurement Scale (WEMS) and the Salutogenic Health Indicator Scale (SHIS). Below, each questionnaire is described together with the constructed factors/indices. N-POP was developed to measure positive factors at work, individual well-being and positive organizational well-being (Christensen, 2012) . The dimensions of N-POP are based on 18 items and six factors in the beginning. After executing a principal component analysis (PCA) on the data, five factors were extracted covering 15 items. Innovative Climate included 3 items about making improvements at work, joint discussions about tasks and goals and feedback from customers (CA = 0.76) and ranged from 3-15. There were five response alternatives, ranging from 1 -almost never to 5 -very often. Work Life Balance included 2 items covering whether work demands interfered with family life and whether family demands interfered with work demands (CA = 0.69) and ranged from 2-10. There were 5 response alternatives, ranging from 1 -never to 5 -very often. Internal Job Performance included 3 items about expertise in job-related tasks, competence in different areas of the job and the ability to handle tasks with proficiency and perform well in the overall job (CA = 0.78) and ranged from 3-15. External Job Performance included 4 items about volunteering to do things that were not formally required, making innovative suggestions to improve quality, helping others when their work load increases and helping other employees when they have been absent from work (CA = 0.71) and ranged from 4-20. These two factors had 5 response alternatives, ranging from 1 -never to 5 -almost always. Sleep included 3 items covering whether one fell asleep easily, slept soundly through the night and slept without waking up early in the morning (CA = 0.51) and ranged from 3-15. There were 5 response alternatives, ranging from 1 -every night or almost every night to 5 -never. The original sixth factor was Work Engagement and included 3 items, but it was removed after conducting the PCA.
Additionally, one question covering Sickness absences, which ranged from 4 -never missed work to 1 -missed 5 days or more because of illness, and one question covering Sickness presence, which ranged from 4 -never sick to 1 -often present while sick, were included as In the present study, six factors were also extracted after conducting the PCA. Four of the original factors, 1 MT (CA pre = 0.93), ranging from 6-36; 2 RO (CA pre = 0.96), ranging from 6-36; 4 PT (CA pre = 0.84), ranging from 3-18; and 5 AY (CA = 0.90), ranging from 4-24, remained unchanged, while factor 3 IW, ranging from 4-24, and 6 SW, ranging from 5-30, were reduced. Factor 3 IW (CA pre = 0. were included in the further analysis.
SHIS was developed to measuring health from a Salutogenic and holistic perspective (Bringsen, Andersson, & Ejlertsson, 2009) 
Results
Comparisons between, and separately pre -post, intervention and reference groups
In Table 1 , descriptive background statistics are presented covering pre and post mean values and SD for the Norwegian intervention group, the Swedish intervention group, the Norwegian reference group, and the Swedish reference group for the indices for Psychosocial working conditions and Health outcomes. The pre mean values for the studied dependent variable indices were fairly comparable for both groups.
By investigating the groups separately (Norwegian intervention leaders + co-workers, Swedish intervention leaders + co-workers, Norwegian reference group leaders + co-workers, Swedish reference group leaders + co-workers), the pre and post mean values could be compared using a paired sample t-test. The results indicated a negative development regarding Innovative climate for the Norwegian intervention group. Regarding Internal job performance, both the Norwegian intervention group and the Norwegian reference group showed positive improvements. Regarding External job performance for both intervention groups, a positive development was observed. The results indicated a negative development regarding Management for both the Norwegian intervention group and the Norwegian reference group. Regarding WEMS Total, a positive development was found for the Norwegian reference group. For Autonomy, a negative development was observed for the Norwegian Intervention group. Regarding Supportive working conditions, a negative development was also observed for the Swedish intervention group. Regarding WEMS Experience of work, a negative development was found for the Norwegian reference group.
Health outcomes in the Swedish intervention group seemed to develop in a negative direction concerning the SHIS: Intrapersonal characteristics, Sickness presence and Sleep.
Insert Table 1 about here
Effects of interventions (comparing diff mean values (post-pre) for intervention group and reference group)
To examine the effects of the interventions between the intervention groups and the reference groups, a simple comparison of the mean delta-values (post-pre) was carried out using an independent sample t-test on the data ( Table 2 ). The results of the statistical analyses indicated a significant negative development regarding innovative climate in the Norwegian intervention group compared to the Norwegian reference group. Concerning External job performance, both the Norwegian intervention group, compared to the reference group, and the Swedish intervention group, compared to the reference group, showed positive development. No other significant results were found at this point for the other indices related to Psychosocial working conditions and Health outcomes.
Insert Table 2 about here
Associations and interactions between independent and dependent variables
Further analyses were conducted on the Psychosocial working conditions and Health outcomes by investigating different independent variables (Group: intervention-reference, Position: leader -co-worker, Country: Norway -Sweden) adjusted/controlled for each other e.g., size or other irregularities. Table 3-6 presents the significant associations and interactions between the independent variables and the dependent variables Psychosocial working conditions and Health outcomes.
For Psychosocial working conditions, the Group independent variable (intervention vs. reference) and the Position independent variable (leaders vs. co-workers) were significantly associated significantly with External job performance (F = 5.969, p = .016 and F = 6.531, p = .011, respectively) ( Table 3 
Insert Tables 3 and 4 about here
Concerning health outcomes, country was significantly associated with sleep (F = 8.771, p = .003). The Norwegian participants slept better than those from Sweden (mean values: .486 vs.
-1.256) ( Table 5 ). The two-way interactions between position and country had a significantly effect on the dependent variable of sleep (F = 4.373, p = .038). Norwegian leaders had the highest scores (mean value = 1.312), and Swedish leaders had the lowest scores (mean values = -1.659).
Group was significantly associated with sickness absences (F = 5.005, p = .027) ( Table 6 ).
The intervention group scores indicate fewer days away from work compared to the reference group scores, which indicate more absences (mean values: -.124 vs. -.615).
Insert Tables 5 and 6 about here Discussion
The purpose of this study was to contribute to knowledge about how leader-based workplace health interventions affect co-workers and leaders' psychosocial working conditions and health in small-scale enterprises. This topic is of particular importance due to the limited workplace health research on small-scale enterprises (Breuker, 2001 ) and because it is often stated that SSEs have insufficient competence and resources to engage in health improvement processes (Eakin, Lamm, & Limborg, 2000; Walters, 2001; Vinberg, 2008) .
The finding that there was no clear trend in the data and only limited differences between the intervention and reference groups with regard to the constructed indices for psychosocial working conditions and health outcomes has several possible explanations. The descriptive data show relatively high pre mean levels for both groups in comparison to other studies (Bringsen et al., 2009; Nilsson et al., 2010) , which makes it more difficult to further improve psychosocial working conditions and health among co-workers and leaders. The general trends in Norwegian and Swedish working life during the follow-up period were also partly characterized by, e.g., increasing work demands and sickness absences (Aronsson, Johansen, Marklund, Rønning, & Solheim, 2015) . Another explanation could be the relatively short time period for the pre-post tests; some studies have noted a need to follow the effects of workplace interventions over longer time periods (Theorell et al., 2001; von Thiele Schwarz, Lindfors, & Lundberg, 2008 ). An explanation could also be that although the networking and education meetings were valuable for the leaders, it is crucial that higher leader competence results in concrete actions in the enterprises with regard to improving their own and their coworkers' working conditions and health. This step can be particularly difficult in SSEs because they often lack resources to engage in workplace health change processes (Hasle & Limborg, 2006; Wilson et al., 1999; Vinberg & Gelin, 2005) . Research also shows that the presence of leaders in the educational activities of the interventions is important to obtaining good results (Theorell et al., 2001; von Thiele Schwarz et al., 2008) . In the actual study, some of the leaders only participated in the networking meetings to a limited extent.
However, it is noteworthy that there were significant improvements in the intervention group in comparison to the control group regarding external job performance and sickness absences.
The fact that in comparison to the leaders, the co-workers rated their changes in job performance at a significantly higher level indicate intervention effects among the co-workers concerning, e.g., innovative suggestions and helping colleagues with work tasks. This result, together with the positive effects on sickness absences for the intervention groups, is in line with other studies examining the effects of psychosocial working conditions on both wellbeing and organizational outcomes (Anderzén & Arnetz, 2005; Schwartz et al., 2012) .
The findings that one country (Norway) was significantly associated with better sleep outcomes, particularly among the leaders, and that pressure of time was significantly associated with better outcomes for Sweden and particularly their leaders are somewhat contradictory. Comprehensive research has shown relationships between pressure of time and negative health outcomes such as sleep problems (Åkerstedt et al., 2002) . These results open up avenues for further research and indicate the importance of taking contextual countryrelated factors into account when studying the effects of interventions.
Although the research is limited with regard to workplace health interventions, several researchers have indicated a need for a holistic approach when individual-and organizationalbased measures are combined (Dellve, Skagert, & Vilhelmsson, 2007; ENWHP, 2007; Grawitch, Gottschalk, & Munz, 2006) . The importance of health-promoting leadership and participation from both leaders and co-workers has also been verified in earlier research (Shain & Kramer, 2004) . Research also shows that leader-based interventions through networking meetings and education can contribute to improvements for both leaders and coworkers (Romanowska et al., 2010; Theorell et al., 2001 ). However, our study results indicate a specific challenge in implementing these findings in SSEs. In another study, we interviewed the leaders, and the findings show that they are conscious of the importance of psychosocial working conditions and health issues, but that they lack the competence and resources to work on these issues (Landstad et al., submitted 2016) . Therefore, it is important to obtain support from occupational health services and other health and rehabilitation consultants, particularly for SSEs. Research shows that a continuous dialogue between an enterprise and the OHS is important, and the OHS needs to be flexible to obtain good results (Schmidt, Sjöström, & Antonson, 2011) .
Conclusion
Leader-based workplace health interventions for leaders and co-workers regarding psychosocial working conditions and health in SSEs seem to be effective in this study to only a limited extent. The time between the pre and post intervention measuring points might be too short to detect improvements. Thus, more thorough procedures and tests of interventions in SEEs need to be carried out to improve these parameters.
SSEs utilize OHSs less than larger enterprises and organizations and few workplace health interventions are reported by researchers. Therefore, there is a potential for OHS to develop specific strategies and services for SSE leaders on how to improve the working environment and health in their enterprises. Preferably, OHSs could arrange networks for SSE leaders and employee representatives for discussions about workplace health activities and healthpromoting leadership. In future research, it is important to document components in such interventions and evaluate them longitudinally by combining quantitative and qualitative methods.
Methodological considerations, limitations and strength
First, the scales used in the present study are based on normative approaches to the subjects of psychosocial working conditions and health-related outcomes. However, the validation and reliability tests are all based on results from employees (leaders and co-workers) in enterprises and organizations that involve a large number of individuals. Individuals involved with smallscale enterprises of twenty or fewer employees may express opinions, values and attitudes that are quite different from those of the staff representatives in large-scale organizations.
Accordingly, the employees of a small enterprise may be more involved in the production, activities and economy of the organization than those of a large enterprise. Presumably, a smaller number of individuals will be more concerned about the enterprise's success or failure than a large number of employees. Furthermore, a smaller number of individuals likely feel a certain level of responsibility for the internal social community and are also more attentive to personal relationships between co-workers and leaders as well as between peer colleagues. Second, the overall aim of the scales used was to measure several aspects of psychosocial working conditions and health. Thus, the suggestions above indicate a relatively strong impact on these aspects that must be accounted for in this study. Consequently, empirical validation (Principal Component Analyses (PCA)) and reliability tests using Cronbach's Alpha were executed in the present study to find potentially similar high test scores when compared to the equivalent original tests supporting the scales.
As expected, the empirical results displayed deviations from the desired values and low scores for some items in the selected scales when compared with earlier findings. Thus, a few items were excluded to obtain higher scores and more consistent indices.
Optimally, the selection criteria for the subjects taking part in the project should have been stricter, which demands randomization and paring for the scientific design. An optimal solution is problematic, however, because the target group of co-workers and leaders then would have been difficult to reach. However, the selection of subjects for both the intervention and reference groups was similar concerning company size and sectors, but with regard to gender, there were more women in the Norwegian groups. The strengths of the study include the longitudinal research design, whereby the results for the same individual are followed before and after the performed interventions.
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